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Aircraft Regermeration: R Key Force Structure Concent

for Transition into the Twenty-First Cerntury

"The mast fungamental opuildeline for eqguipoing the Urnaited
States Air Feree 1s that the unioue flexibility of  airpower
must be preserved so  that 1t can be exploited wher
required."l

The end of the Cold War, perceived "oeace divigends, "
and the realities of a decliming military budget nave created
a situation tnat has beern encourtered oreviously only at  the
end of majecr conflicts such as World War I, World War 11, Ho-
rean War and Viet Nam War. This situation 15 a possible ex—
cess ef missicorn—capable aircraft. In the past we have re-—
tired, sold, and destrayed most of cur excess forces. The
oracess of developing and orocuring Hew weapor  systems s
lernngthy and costly. Therefore. we rneed to chanpe the way
that we manage our airoraft inventory. Altnouph I wiil com—
centrate on the concept of aircraft regmneratiohe y Etne priv-
ciples of repgeneraticn apply to space systems, support ecuip-
mert, venicles, material handling eouilpment, mssiles, and
commurnications—electrorics systems.

AMAORC Mission, Pcoompblisnments, and Capabiiitaies

I 1985 the Milaitary Aiveraft Storage and Disposition
Ceriter was rernamed the Aeraspace Malrnternance and Regerneration
Cernter (AMARC). The charnpe reflected & mission shifting to-
ward emphasis on repeneration of alroraft. The AMARC facil-

ity at Davis-Monthan AFH, Avizona, 1% 10ealtly suited for




lorp—~term storage and regeneraticon erforts. The drv desert
environment 15 the most ideal locationm for storape of air-
craft. Inn additicr, over many decades of storing and regern—
erating aircraft AMARC has developed techriiques for long-term
praotecticon; salvaging and reclaiming key compornents; periadic
inspections; and making airecraft airworthy agaiv. Arn extern—
sive Desert GStorage Test Frooram was covnducted  froam 1578
thraouph 1374, concentrating ovn the best lormpn—term airceraft
preservation processes. The results of the test program were
incorporated into tne AMARC procedures. & During fiscal year
1339@ AMARC regererated 202 airframes for use as missiorn air-
craft, drones, and museum dlsplay.4

- Budpet arnd Force Structure Implications

The current Five Year Defense FPlarn has identified sig-
mificarnt cuts 1rn our military budpet that can be accomplished
only by force reducticons, cancelling or stretching out  pur—
chases of new weapon systems, ar a combinaticorn of cuts and
carncellations. Senataor  Sam Nurm's proposal | for  a  rnew
military strategy includes "impraving existirng platforms  and
reducirg nrnew startss irmcvative researcn to preserve  our
technolopical superiority; and preservirng a viable defernse
industrial base."9 Senatcr Nurm alsc believes styongly in
emphasizing proguct 1mprovements whernever those decisions are
"smart. "6

The FPackard Commissicon emphasized product impravements
to existaing weapon systems &s arn alterwative to desioning
riew gererations of weapoarns. Despite this recommendation,
the pernding budget request comtivues most of the major

rew weapoay, develooment proprams while terminating exist—
ing weapons, some of which couwld be upadated at far
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less expense. 7
I believe that in the next few years our Ai1r Force
will be ferced to shrink drastically im size. The estimate
of deferise budget cuts throunh the rnext five years ranpges

~

from administration figures of -5 percenmt ta as much as S@
percent.e Ivi & era ~Ff declining budgets, we are foarced to
make a touph decision betweern mairtairning cur cuwrrent force
structures or develapivig and procuring new weaporn systems.
Addressirng the salutary results of systems-upprade
programns, General Welch declared that, im using that
approach, 'we've doubled the capability of the EB-52.
Wwe' ve ircreased the capability of each tanker by fifty
percent. We've transformed the F-186 from a cay fighter
into a highly effective multimission aircoraft. We have
comtivued to grow the ailr-superiority capabiility of the

F=15, which is elever years old. The approach wWorks.
It's cost~-effective. Eut whern o capability to meet

the threat can't be satisfied [(byl using that avproach,
we have rno chaice but tao step up to the kinas of
investments that it takes to excloit technolocoy and
progduce new 5y5tems.’9
Therefore, the most logical answer is Yo remove some of our
colder weaporn systems, while maintairning research, develaop-—
ment, and procuremernt of rnew weapown systems. With a mix of
existing aircraft and rnew weaporm sSystems we camnm mnaivntalr

superior capability antd techmical suneriority, and still

protect o vital procurement, research, and development.

The A Force has thrvee options that 1t can use when 1t
takes arn aircraft out of the inverntory. First, 1if it has rno
remnaining service life or usefuirness (after reclaiming ges:ig-
rnated comporernts and erngines) it can be =sald for salvage.

Second, it canm be sold oo piver away (orimarily te a  third

)




worla country as a part of the security assistarnce program).
Or third, it can be regernerated and possibly flown apain. fAs
a repenerated aircoraft, the air vehicle may evalve inta a
grone, reenter the irnverntory as an operational weaopon system,
or become a museum display.

At the end of World War II, +the Urmited States scold over
35, 202 aircraft (primarily trainers and transports), and made
plans to scrap or store the remaining 3@, 809 airceraft at the
riewly designated central storape facility at Davis-Manthan.
The reguiremernts of the Berlin Airlift and Korea caused thou-

sands of these stored or sorap—desiprnated aircraft to be re-—

QEherated.lm The nistory of Davis—Momthan shows extensive
regeneration of aircraft over the past four gecades,
especially in regpornse to conflicts such as the Herlin Air-
lift, HKorean War, Cuban Missile Crisis, and Viet Nam war, 11
A classic example was the cperatiomal deployment of the AC-47
puriship in Viet Nam while its replacement, the AC-1360 gun—
ship, was being developed. "In this case, a relatively
evalutionary weapon used rnew technolcgy to 1mprove on  older
systems and tactics. " 12
Keeping alireraftt in the inventory for thirty years or
mere 1S becominp the rule rather than tne exception.
Such workhorses as the F-4, B~-52, KC-135, C-139, C-141,
and F-15 are stable desion types that will carry the
lcad for many years to come. Despite their ages, each
of these aircraft has beern and cantinues to be a
significant part of tnis country's poawerful arsenal

because of their anility ta acceot modifications, 19

Storape Proposal

But why retire aircraft that still nave a saignificant
service life? I propcocse that the Air Force establish a pro-—
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gram to store a iarpe portion of  our  aivoraft  inventory
(25-5@ pevcent) with the intention of regenerating them in
the future. This plarn should have significant benefits and
minimal risks. In fact, it can be considered as am insurarnce
policy for weapon—system capabilities.

The orocurement of riew weapon systems is raife with po—
tential problems. Examples are contractors whno are unable to
meet oproduction and delivery schedules, cost overruns, re-
guced congressional funding or urprogrammed  stretchouts  of
proacuremnent, charnges ire the threat or coperating envirorment,
and inability of the contractoy to meet minimum  specifica-—
tions or overcome techrnical complications. Ay of these corn-—
ditioms could cause disastrous shortfalls in the military ca-—
papility of couwr Air Force, but a regererated aircratt could
serve as both a tramsitionm and an inswrance policy apainst
such pitfalls.,

Storivmn aircraft has arn immediate, positive impact on
our budpet process and suppertability of remaining  airceraft.
It reduces ocperating and mairternance expenses because stored
aircraft rneed not be flown. In additiorn, key compornents such
as avionics and engines can be removed from the airoraft  and
put back into supply charmels. Such practices wouid reduce
requirements for puwrchasing some soare parts and increase
missicr availability and supply levels for the remaiwving
fleet. filzs an example, tre recent reernining ofF 185 KC-13SE
aireraft with commercially salwvapged evgines resulted 1n an

estimated savirgs to the Air Force of $795@ millicrn, 19




Stcorage Operation

The storape arnd regevieraticrn process for our fleet wcould
be a key part of a weaporn—system master plar. The basic corn-—
cept would be to store alrcraft that still mave a sipnificant
remalviing sevrvice life while conmtinwing to fly cour
top—af—-the—-iine aircraft and those effective ailrcraft that
have a limited remaining service life. ideally, the aircraft
targeted for storape and future regerneratiorn shouwld have
abcut half of tneir service life remairninn. ARireraft ao-
proaching the end of their service life are not as cost ef-
fective to regererate, their regerneration reqguirements can be
extensive, and their limited remairnirg service life after re-—
gperieration limits their corntributions. Aircraft with a great
deal of remairning service life are also probably rnot the best
candidates. These rnewer aircoraft can not take advantape of
as marny tecnhnmological improvemnents and storiwmp them would de—
prive the Air force of a capable fighting force. The deci-
sior as to which airceraft are to be restored ard regenerated,
which must begirn with the Air Force Logistics Command {AFLLC)
System Program manager (SFEM), would depend on & variety of
issues such as remaining service life, mission requirements,
andg security threats.

In marny cases we need to validate the service life ana
limitations of our fleet. "Hundreds of C—13% aircraft, the
first of which was delivered in 1335 with a projected servace
life of 12,002 flying hours, are still going stromg and  are

headed toward 36, 222 hours. " 15 In addition, missicrn—profile




charnges (e.g., high—altitude to low-altitude feor RB-52%) can
cause a considerable impact on the service life armd logistics
supportability of weapon systems.

Advantanes of Renerneraticon

The moast impertant berefit of regerneration 1is that it can
take advantage of techrnclopical imorovements. "Ivy the past,
the United States led (the Soviet Uriaiond) in 15 of 20 key
tecnnalogy areas, with the United States anmd the Soviet Union
abcout equal in the remaininog 5. Recert trends, however, are
not as good.“is Irn addition, many of cur techrnological  ad-
varntages 1v airrcoraft carn disappear almost overnioht. This
cav occur trrough commercial purchases, reverse engilneering,
arnd techwnxlocgy rmprovements in the threat. Thas "perish-—
able" technalony can be improved or renlaced on arrcraft as a
part of the reperneraticorn process s that the repeverated air-
craft have the best capabilities available. Befocre a stored
aircraft is repererated, 1t may utilize technological en—
naricements. Regeneration will alsca provide a npreatly ivi—
creaseg capability whitle decreasing costs, providing amproved
availability, creating attrition faillers for existing air-—
craft, simplifying transition i1ntc rew weapon systenmns, prc-—
viding a force more responsive to the threat, praviding test
vehicles for further i1mpraovements, arnd maximizing the advar-—
tages deraived from riew weapor systemns.

Tecnricliony Improvements

Avionics 1% & key area where in state—-of—-tne-—-art tech-

riclaony has been inserted into existing aircraft. For  ex-—




ample, monclithic microwave intenrated circuits (MMICs) are
beivig used on solad-state array airborre radar and in
electronic-warfare aoplications at crne—~ternth the cost arnd 1
one—~third the space, with improved capabilities, and &5 times
more functional reliability than previcus circuits. 17 Regern—
erated aircraft could take advarntape of this rew techrolaogy
as they are reintroduced into the inventory.

The F-111D dipital sigral transfer urmit was origirnally
manufactured with two complex circuit boards that each cost
$24, 202 and had a mearn time between failure of forty hours.
By replacing these two boards with ore very—-hign-soeed inte-—
grated circuit (VESIC) bcara, the cost has decreased to
$3, 0027 for a sivgle board and reliability nas improved over
ten thousand percent to an average of 5,000 nours Detween
failures. 18 The remarkable advantages of VHSIC have revolu—
tiamized the electrovics 1ndustry anc demonstrated saip-
nificant savings in weight, power reguirements, si1ze, and
cocling reqguirements. VHSIC alse can vyaield 1mpraved
sustainability, redundancy, lower life cyrcle cocosts, cor—
figuratiors simpiirfication, 1mproaved reilability arc maintaan-
ability. Most importantly, VHSIC nas increased capabilaty
arnd availability.

The techncoclogies curvently being developed for  future
airecraft could yield excepticnal capabilities for repererated
aircraft. Specifically, impravements ir tuwrbodropulsiovn ca-—
pability arnd the hydrocarbon fuel developments i1n nypersorac

praoul sicon may render many of ouwr cwrrent propulsiorn systems




chsclete. 19 aern these techrcologies are applied to existino
weapons systems, we may have a substarntial 1wmecrease 1 capa-
bilities.

The regerneration process could be a costly obtion that
mignt force us to decinoe betweern repgerneration and procuring
new weapon systems. The keys to avoild tne disaavantages of
repeneration are proper plarmiing ang & comnmlitment to the
overall regeneration orocess. It wi1ll take visicornary leaders
arnd a realistic cocmmitment to repereration to make the orain-
ciple happer.

Regererated aircraft have often beern used by the Air
Ferce as remately piloted vehicles (RFEV) for target  drones.
In additiaﬁ, RFVs "carn already substitute very advantagecusly
for piloted aireraft used 1nm recormalssance, arnd they could
easily be develobed to serve as strike aircraft as well,"2@

Computers have greatly ernharnced the combat cavapbility of
cur fromt-line combat airrcoraft. The rapid and 1moressive ad-
varces in artificial 1mtelligerce may yvield siomificanmt ben-—
efits 1r cur ability teo sucecessfully 1dentify, erngage, and
destroay enemy pround and airborme resources. Arti1ficial in-
tellipence may provide expert systems diagriostics that  will
reduce reactior time, Droviae recommernged alrcrew reshonses,
and imorove mairntenance actions, Regenerated aircraft coulao
irncorporate these computer techrology advanmces and artificaial
intelligerce.

Over the last twentv years, microcelectronics have

doubled the storape capabirlity of dyrnamic rarndom access




memcories every 2.5 to 3 years. "Other 1mportant berefits
achieved with sMmrinking size include  lower power demarnd,
hignher reliability, lawer cost and very high soeed. "E1 Mi—
croelectronics 185 Just ome of twenty critical techrnalaogiles
that the Secretary of Defernse and Secretary of Erergy have
plarmed to develop 1w arder to ensure "the itorng—term oualita-—
tive supericraty of United States weapon s_vstems"EE The ma-
Jor long term goals of these twenty techrologires are 1mproved
deterrerice, military superioricy and affordabilaity. These
oritical techrxlonies could greatly ernbarnce repgererated air-—
craft.

In 1385 the United States Pir Force completed a oompre-—
hernsive study (FROJECT FORECAST II) to ‘'identify the
high-leverage technologies that would contribute to sig-
nificarnt improvements 1n the Air Force's warfightimp capa-
bilities in the rext 1@ to &0 years”.33 The 3% Froject Tech-
rnologies and 31 Frojpect Systems selected durivo the PROJECT
FORECAST I1 evaluation may have the most poterntial for use in

arny reperneration efforts,

Wherr arn aircraft is stored for pogssible future regen—
eratior, the AFLC Item mManaper (IM) and SFM determirne which
comporents  must be removed and entered into thme Air Force
supply 1rveritory 1w oraer o sunbort the remarming arrcraft.
This "save" list 18 a oritical part of the logistics support
proacess for the entire weaporn systemn. Ariy compornents  that

are 1in 1mmediate need due to shortages 1v the War Readivess

1@




Spares Hits (WRSK) arnd Base Level Sufficiercy Stocks (BLSS)
are prime candidates. in adciticor, 1tems that are
technclcegically fragile or impossible to preserve duaring  the
stocranpe process should be "saved. " The replerashment of
these removed components with replacements arnd improved oom—
parents 1s a key element of the regerneratiorn plar. In fact,
the IM should evaluate the regevevation process, use develop-—
ing pragrams and techrnclopies wherever possible, and advocate
the develcpment of improved items wherever there is a ben—
efit. This process shaounld alen reduce parts counts and  aic
in simplifying tne repair and procurement process.

During FY32 the "save" list of spares resulted in  over
g75, 002 comporents generatea from AMARD into suoply charmels
at a savirgs of $351.5 milliorn, &%

The recyecling of spare parts during storage of regen—
eration  aiveraft may cause many aircraft parts suppliers to
lose potential cortracts and may Jecpardize their futures as
suppliers of military parts. Close coaocrdiwmaticonm with parts
suppliere must be accomplished to ensuare that our  industrial
pase 1s capable of respondirg to futw e reguiremerts.

Cost Savinns

Lieutenant Gereral Vicecellio (AF/LE) believes that "aour
cnallenge for the rarneties is to sustain tne improvemernts in
capability achieved duwraing the eighties, but to do sa at  a
reduced cost. 29

d Regereration  provides significant cost savings. Ap—

proximately 23 percent of the Rir Force armual budpet 1s

11




allocated directly to coerations and mainmtenance expenses.ee
Storage of aircraft would provide a substantial reduction a1n
these expernses. Regeneration should also provide savivgs in
the 1ife cycle costs of ex-isting alrcraft. Thne cast bernefits
realized throunh improved reliability, mairmtainabirlity, and
reduced spares will nave a sigrficarmt i1mpact om future ex-—
penditures. In addition, iritial storape of aircraft will
praovide a large rumber of adaditiowal spare components, with a
corresponding decrease in the puwrohase reguirements for re-—
placement spares.

Artriticn Fillers

The aircraft stored as a part of ary regerneration plan
providge our country with a ready source of attriticernm-filler
aircraft in case of war. If aircraft are attritted auring &
conflict, the gstored aircoraft could be regenerated in  a
similar confipuration to replace the lost capability 1w sig-
rmficantly less time, and at a much lower cost, tharn purchas-—
irg replacement aircratt. Mmary of the structural components
fourd orn stored aircraft are rot usually available in supbply
charmels. These structural bparts could be ouwickly removed in
crder to repair battle damaged aircoraft.

"Evern 1n  a national emerpgency, some  aircraft  spares
mignht nrot be available for & years cr more because of long
procurement and marafacturaing lead times, caused brimarily by
a relatively small defernse industrial base already burdened
with supporting old angd riew airrcraft tecnnolog1es."a7 The

lcgistics suoport of DESERT SHIELD caused AMARC to remove 875

-
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parts from B-52, F-111, arnd C-132 aircraft in storane ivn or-
ger to meet coritical mission requ1rements.ae

BEerefits Fram New Weapow Systens

It is vital to establish links between rnew ailrcraft
techrnalogy and reqguirements of existing weapor systems. The
Air Force Systems Command (AFSC) has beern formally taswued to
Yensure that labeoratory efforts consider technolony insertion
to overcome lagistics support needs for fielded systems that
are identiftied in weapon system master plahs.“eg Techrncolagy
imsertion can also protect and ernhance the proguctiors rates
int riew aircraft by allowing the corntractor and the Air  Force
to take advantane of ecorncmies of scale. This will nelp
drive down tnhne cost-per—unit, keep producticn lines opern, and
allow . far test ard evaluatior corn existing aircraft oricore to
committing unknown techrologies. In addition, the S5FM must
prioritize the reguirements, alovig with MAJCOM cocrdirmaticr,
to the appropriate laboratories in order ta maximize the ber-—
efits of regeneratior. The comsoligation of AFSC and AFLC
scheduled for 1932 will facilitate this process. Also, we
should examine the systems developed and procured by other
services, classified military proorams, commercial products,
and programs develoaoped by other countries. As arn exanple,
the improvements of F—1€ erngires being developed by the Is-—
raelis may yield sipriificarnt perefits to cwr Air Force.

A thorough stuwdy of technology insertion inta existing
Air Force weapons sSystems was accomplished by  Mr. Rooper

Ashiey in 19906, His conclusion was that "impraoving technol-

—
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ogy insertion in existing weaporn systems can only be done if
AFLC 'System Froporam Marnapners make it a personal priority to
ensure that techrnclony irnsertion is accomplished on the
weapon system that they manage."Ba

Test Vehicles

Often rew weapons systems, replacement comporents, TRAR
(tanks, racks, adapters, and oylons), and weapors reguire an
aircraft in order to provide testing arnd validatiar. Stored
airecraft provide a reaay scource for this purpose, and such
test vehicles carn be dedicated for an indefinite time without
impacting missicon readiness of the current fleet.

weaporn Systemn Master Plan

"Euilding up without a stratepgy 18 foolisng puilding down

without cne could be disastrous. -1 The Weapon System Mas-—
ter Planm (WSMF) 15 the key to success for regerneration. It

is a plan that has been developed by AFLE, i comgunction
witn the mAJCOMs, theater commanders, and the Arr Staff that
encompasses all aspects of each weapon system.EE "It will
serve as a road map and tool for integrativg and  scheduling
future modificaticons. "33 @ technalogy—inserticon oprogram 15 &
key part of any weapon system master pian, whether or not re-—
generaticon is considered. 34 Gocod piarmivng ang close coordi-
nation for rgtroflt items are essential soo that product 1omn
livies will riot be iradvertently terminated ana so that we can
get the best averall unit price.35

A Regereraticorn Armex shculd be a part of the WSME. It

must be a phased plan to procure or abtalin missing parts  on

14




aircraft targeted for regerneration arnc to insert rniew parts
and systems. The key is to use technolopny and capability im-—
pravements wherever possible, In addition, the SPM must
igdentify key candidates for technoclicony ermharcements armd re-
search and development efforts by the Qir Force Laboratories.
These cavn be developed indeperndently or 1vn corpurction  with
systems beinn procured or desigrned for new weaporn systems.
Combining AFLC and AFSC should erhanmce this propram because
it will reduce the levels of bureaucracy.

The Air Staff must evaluate the trade—-offs betweern dif-
ferent weapor systems to ensure that the Air Force has a full
ranpe of capabilities to meet ocur needs arnd that we exploit
our advantages. A Mission Capability Master FRlanm snould be
developed that will irnclucoe the aporopriate aspects of each
WSMP and ensure that the RAir fForce retains the capability to
perform all assigred missians

Comclusion

Those respornsible for eguippivig the A Force face a

series of difficult decisions. They must carefully

balarnce the capabilities reeded apainst cost and
cperaticomal flexibility, all the wnile maintaiming

the overall fiexibility of the erntire force. In making

these difficult decisions, at least fowr other factors

are of critical i1mpartarnce: (1) capabilities and

numpers, (&) vulrerabilities, (3) laoistics, and (4)

intercperability. 36

Regeneraticon is not the ultimate soluticn to the mualtai-
tude of challerpes that will face the forece structure of  the
fir Force as we head into the twenty-first certury. However,

The majcr advantape of regereration 1s that 1t carn allow  im-

provements in technology to have the maximum effect on  our




-~

existairng Fileet of apging alrcyratsn, It has tme rnmedlare @v-
fect of orovioing oritical attritiom Filiers, TUowrrl ailow
o current fleet o pe more Cacane, MOTE reslable, [} b ol =

efficirent. L1ess oo efiect1ve.

ifs

tly, Movte 1etMnac. &ne more oo
it mas the acoiticnal peraefti1t of (rovicing 1Hsurance  A@L&1ast
tne noterntial oroplems Bhat Canm o 1r TOe Ceve L oomert arci '
procurenent  of rnew weanorn systemns. it mav alen movide s

withn  tne most cababie Torcs.  at T feest sorall i oo

Thne techmoues ant orocess of renenecnt Lun are oroven and 3

oer Ry e Saogrcee Foon T nes

nlace. e we CeTermine The v

rext century and develoo the masters olan

Y AW LR AC

t@Ems, wWe must tare into aocoount the oyeat aovant & tnat e

pernaration can of fer.,




i

G

23]

]
X

o~

]

Basic Rercs
AFM 1—-1
fRepeneration 18 gefined oy tne Ranmdcan - victaicwmary of
the swolisn canouage (Rendom rlouse, New 3 g o
111@, &s "to revive OF Drogucs &mews Drirag vt exlstence
againy to re-create, reconstitute,  Or nMaKke dver, 060ne-
crally v & petter form or comcrs o,

Degert Storane Yest Svoogran, Final Reonoro, Davis—Moagoan
PFR, Arizorna, &9 Moo T4,

interview with e Terry YMairnen, S0RA0 nistorian. 525 January
1991,

Sam Nuym, "Implemernting a New Mllivacy SIvrarteogvy. . VYatal
Speecnes_of _the Day. 13 May 1350,

ibio.

Iraa.

Fregericr M, Hartmarm and Rooert L. wWenooel,

Hmericalse Security, Reviged Eairtiaon I
James W, Carnan. "Stvorm Flans ereeatt, M B

ree Mmanazane, January &1
“hialip Chivmevy, Dese 3y T CE. (Slninanore s Motoroocks
Irnternaticanai, V989
ipac.
Jorr, C. Toomay, Ricmard M. Hartre.,  and @oward L. ©imar,
MLlITANY —Sa0ersnNif, TN Imme 2 @as 2 ons oFf Savance
iecnnoiony, (Octoper 1976). oo 14
Mma 1o General Riomard D. Bmatr, UPooere s
Modaficatian, ' @1
Imterview with Mg
28 Javgary 1391,
"plove Mlieage Feom Gides Rivolanes,
Rupust 1939, o, 43
Frogect rorvecast i, Vol 1.0
HE Arr Foree Svscems O

105, 17 July 1389, po. 1&
Feter Graier, “"Saueexinn Moece Feom the Loprstios Dok lae, "
) ; Fupust  LI6T
Ha Al Focce Svetems Lonmmanc,
nonuision and Hower. 17
Edward MN. Luttwark, Hente
Lluest 100 Laxary o
urnited Cavmress,
vices. Lratical fecnno
foig, o. .
Alr Fooroe S Commaritl. =
Rort Hbstract. 1986,
Interview with tMes Teryyv Shaiwmem, RPMENLD m1gtararn,
2% Jarnuary 1996,
Lieutenant Generas, HAermsy Vaceellio ey soegech celiverec
to o the Al wWar Collens (wito p@rmlsslond, 17 Decemoor
193@.
AF /PR TJE, YL

SHIIRCE L D,

g TR eann

Qooaner 987, o, &8,

FEMERC RISt o LS.

8 MAauaziline.

1

o,

Y HNEG

o
e A&,

tre Commitress o Semeend

AVie Lo Mayien

WL

L eerayt

DL METE,  ~enrasgty 1T,




7
[+ BN

£k
]

)
i

|8}
1]

Ry 1HGd, o, =
Mes Terry wancoh, AMARD m19Toomz arn,

25 Jaruary 1391,
weapoy Svstemn Seonran
13849, n. 5.

Roger M. FAsnlev, 1
g Ay Force Weaoor
tion beocess, June 19960 o
Sam Numrm, “implementing & New Mrlivary HDtratenv. ' vYital

. RN Bed@-30 1 June

DL

Sneecnes of thne Day, 135 mMay 13999,
AFLLC LOC/ARR, W Sy ETL g

Jure 1958,
Mocifreoat o Seonran
ang Management,
Roger pl, Ashiey.
1vn Rl Foonce Weans
T b

Mmodrficay 1o,

)

aYyicl Mar:auernerrc_, -
JBasic Aer ISRTI LR

AFM 1-1 T . Vel

LE




